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SECTION A - SUPPLEMENTAL INFORMATION

1.  The purpose of bilateral Modification P00002 is to extend Contract DAAE07-02-C-L002's period of performance through 3 Nov 04.

2.  Sections C (Description/Specifications/Work Statement), F (Deliveries or Performance), and Exhibit A, Contract Data Requirements

List (CDRL, DD Form 1423), Data Item Number A003 (Scientific and Technical Report) have been revised to reflect the Contract extension.

The changed pages are attached.

3.  Except for the changes resulting from this Modification, all other terms and conditions of this Contract, as previously modified,

remain the same.

                                               *** END OF NARRATIVE A 004 ***
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SECTION C - DESCRIPTION/SPECIFICATIONS/WORK STATEMENT

C.1  BACKGROUND - PHASE I.  Under Phase I Small Business Innovative Research (SBIR) Contract DAAE07-01-C-L031, the Contractor delivered

to the Government a driving simulator integrated into TACOM's Computerized Automated Virtual Environment (CAVE).  Components delivered

as part of the integrated driving simulator included:  (i) SimCreator component wrappers and software, (ii) a Tsunami Motion Base, (iii)

a computer to control the motion base, and related control boards (iv) an off-road database, (v) an Altia control panel, (vi) a

prototype vehicle cab, and (vii) a control loading system (i.e., steering wheel, brake pedal, accelerator, and gear shifter).

C.2  SCOPE OF WORK - PHASE II.  Under this Phase II Contract DAAE07-02-C-L002, the Contractor, as an independent contractor and not as

an agent of the Government, shall meet the following performance requirements to improve the integrated driving simulator:

C.2.1  Provide a Windows-based Graphical User Interface (GUI) to allow a user to easily input new vehicle specifications.  This GUI will

output the vehicle as datafiles that can be read into the CAVE-based simulation.  Demonstrate GUI by having a user successfully switch

from one vehicle model to another.

C.2.2  Provide a way to save the path and view of a user testing a vehicle on the integrated driving simulator, so another user can see

and feel exactly what a previous tester experienced.

C.2.3  Increasing the frame rate of the integrated driving simulator to 48 Hz.

C.2.4  Increase the resolution of the integrated driving simulator to 1024 X 768 for the left, front, and right walls of the CAVE.

C.2.5  Reduce the average transport lag between sampling the steering wheel to outputting vehicle data into the visual Application

Programming Interface (API) to less than 20 miliseconds (ms), with no more than 2-percent of the frames overrunning the 20 ms transport

lag.  The total average transport lag must be less than 110 ms.

C.2.6  Modify the motion base to allow easy installation or removal from the CAVE by two people in less than 45 minutes.  The

modification shall not decrease the performance of the integrated driving simulator.

C.2.7  Provide a head tracking system that measures orientation relative to the motion base position and updates the orientation greater

than 100 Hz with less than 16 ms of delay.

C.2.8  Based on the head tracking manufacturers' specifications, identify head tracking delays and compensation methods of the new head

tracking system.  Develop motion base position prediction algorithms and compensation methods with similar or smaller delays.

C.2.9  Perform human factors research with TACOM-provided subjects to determine the following:

C.2.9.1  Which Degrees of Freedom (DOFs, e.g., roll, pitch, heave, etc.), tracking method (e.g., head tracking, standard tracking,

prediction tracking, etc.), and motion compensation is best to allow the simulation experience to seem the most real.

C.2.9.2   The optimum tuning of the washout algorithm.

C.2.9.3  The performance differences between single screen and multi screen CAVE, with the screens open or closed, as well as stereo

versus mono displays.

C.2.9.4  The performance differences between TACOM's ride motion simulator and the CAVE-based driving motion simulator.  Assess driver p

erformance, perceived realism, and simulator sickness.  Analyze the data to (i) apply the infomation learned to improve the performance

of the CAVE-based driving motion simulator, and (ii) recommend when TACOM would probably benefit by using the CAVE-based motion

simulator in the vehicle design process.

Note:  The Contractor shall notify the COR at least 60 days prior to beginning testing, to allow the COR sufficient time to provide the

test subjects.

C.2.10  Reduce simulator sickness to less than 10-percent of the subjects reporting uncomfortable levels of simulator sickness.

C.2.11  Demonstrate the integrated driving simulator system (hardware and software) functioning properly, as required in this SOW, using

TACOM-provided vehicle specifications.  The Contracting Officer's Representative (COR) will provide the vehicle specifications to the

Contractor within six months after contract award.

C.3  MEETINGS

C.3.1  Kick-Off Meeting.  The Contractor shall plan and conduct a one (1) day kick-off meeting within thirty (30) days of Contract       ________________

award.  The Contractor shall coordinate this meeting with the COR.  At the meeting, the Contractor shall explain its intended approach

for accomplishing the SOW.
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C.3.2  Semi-Annual Review Meetings.  The Contractor shall plan and conduct an interim progress review meeting every six (6) months after       ___________________________

award.  Each meeting shall cover the project's progress to date, and give plans for the upcoming six (6) month period.

C.3.3  Annual Hardware/Software Demonstrations.  The Contractor shall plan and conduct annual demonstrations of the hardware and       _______________________________________

software developed to date.  At the end of the first year, the annual demonstration shall be held in conjunction with the corresponding

interim progress review meeting.  By twenty-four (25) months * after award, the Contractor shall provide a final demonstration and

evaluation of the integrated driving simulator system (including hardware and software) as required in Section C.2.11 above.

* Revised by Modification P00003

C.3.4  All meetings and demonstrations shall be held at TACOM, unless the parties agree on another site.

C.4  DELIVERABLES

C.4.1  Progress Reports.  The Contractor shall prepare and submit progress reports in accordance with (IAW) Exhibit A, Contract Data       ________________

Requirements List (CDRL, DD Form 1423), Data Item No. A001, "Contractor's Progress, Status, and Management Report."

C.4.2  Interim Technical Report.  The Contractor shall prepare and submit an interim technical report IAW Exhibit A, CDRL (DD Form       ________________________

1423), Data Item No. A002, "Interim Scientific and Technical Report."

C.4.3  Final Technical Report.  The Contractor shall prepare and submit a final technical report IAW Exhibit A, CDRL (DD Form 1423),       ______________________

Data Item No. A003, "Final Scientifica and Technical Report."

C.4.4  Software.  The Contractor shall deliver all software, documentation (including instructions for running, maintaining, and trouble-       ________

shooting the software), and Contractor-developed source code funded under this contract IAW Exhibit A, CDRL (DD Form 1423), Data Item

No. A004, "Computer Software Product End Items."

C.4.5  Integrated Driving Simulator.  The Contractor shall deliver the integrated driving simulator, as described in Section C.2 above,       ____________________________

to the Government IAW Section F.4.  The Contractor shall provide detailed operating and maintenance instructions for the system with the

"Final Scientific and Technical Report," Data Item No. A003.

                                               *** END OF NARRATIVE C 001 ***
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SECTION F - DELIVERIES OR PERFORMANCE

F.3  Hardware and Software     ______________________

F.3.1  The Contractor shall deliver all hardware required by this Contract, F.O.B. Destination, to the following address:

       Mr. Brian Brumm

       ATTN:  AMSTA-TR-N, MS 272

       U.S. Army Tank-automotive and Armaments Command

       6501 E. 11 Mile Rd.

       Warren, Michigan  48397-5000

F.3.2  The Contractor shall submit all data electronically, in accordance with Exhibit A, Contract Data Requirements List (CDRL), DD

Form 1423.

F.4  Period of Performance     _____________________

     The Contract's period of performance shall through 3 Nov 04 *, including submission of the final technical report.         *

* Revised by Modification P00003.

                                               *** END OF NARRATIVE F 001 ***
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SECTION J - LIST OF ATTACHMENTS

    List of                                                                                         Number    List of                                                                                         Number

    Addenda                                   Title                                    Date        of Pages     Transmitted By    Addenda                                   Title                                    Date        of Pages     Transmitted By________________   ____________________________________________________________   _______________  ____________ _______________________________   ____________________________________________________________   _______________  ____________ _______________

Exhibit A          CONTRACT DATA REQUIREMENTS LIST (DD FORM 1423), AND DATA       05-FEB-2004      004

                   ITEM DESCRIPTIONS (DD FORM 1664)
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Exhibit A

CONTRACT DATA REPORTING LIST (DD Form 1423)                                            Form Approval OMB No. 0704-0188

Public reporting burden for this collection of information is estimated to average 440 hours per response, including the

time for retrieving instructions, searching existing data sources, gathering and maintaining the data needed, and completing

and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this

collection of information, including suggestions for reducing this burden, to Department of Defense, Washington, Suite 1204,

Arlington, VA  22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington,

DC  20503.  Please DO NOT RETURN your form to either of these addresses.  Send completed form to the Government Issuing

Contracting Officer for the Contract No. listed in Block E.

A.  CONTRACT LINE ITEM NO.:  0002                             D.  SYSTEM/ITEM............:

B.  EXHIBIT...............:  A                                E.  CONTRACT NO............:  DAAE07-02-C-L002

C.  CATEGORY..............:  Phase II SBIR Program            F.  CONTRACTOR.............:  Realtime Technologies, Inc.

1.  DATA ITEM NO..........:  A001

2.  TITLE OF DATA ITEM....:  Contractor's Progress, Status, and Management Report

3.  SUBTITLE..............:  Phase II Progress Reports

4.  AUTHORITY.............:  DI-MGMT-80227(T)

5.  CONTRACT REFERENCES...:  Scope of Work (SOW), Section C.4.1

6.  REQUIRING OFFICE......:  AMSTA-TR-N          9.  DIST. STATEMENT REQUIRED:                   12.  DATE OF FIRST SUB:

                                                                                                      See Block 16

7.  DD250 REQ.............:  LTR                10.  FREQUENCY:  See Block 16                    13.  DATE of SUBS. SUB:

8.  APP CODE..............:                     11.  AS OF DATE:                                      See Block 16

14.  DISTRIBUTION               A.  ADDRESSES                             B.  COPIES:          DRAFT             FINAL

Brian Brumm, Contracting Officer's Representative (COR), E-mail:  BrummBtacom.army.mil                             1

Robert Beardslee, Contract Specialist, E-mail:  beardslr@tacom.army.mil                                            1

Roger Saad, Administrative Contracting Officer, E-mail:  rsaad@dcmde.dcma.mil                                      1                                                                                                                   _

                                                                         15.  TOTAL:                               1 *

*  In distributing the electronic report, according to the schedule in Block 16 below, the Contractor

   shall deliver one (1) copy to the Government, sent to Messrs. Brumm's, Beardslee's, and Saad's

   e-mail addresses.

16.  REMARKS:  The Contractor shall deliver a report every other month, starting (60) days after the contract award

date, in accordance with (IAW) Data Item Description (DID) DI-MGMT-80227(T) (Contractor's Progress, Status, and

Management Report).  Submit reports electronically, in the Contractor's format.  The files shall be MS Windows

95/MS Office 97 Professional software compatible.  If electronic mail is not workable, other acceptable methods of

delivery are as follows:  file transfer protocol, 3.5 HD floppy disk, CD ROM, or IOMEGA Zip Disk.  The COR is

responsible for accepting or rejecting the Contractor's Progress, Status, and Management Reports.  See DID

DI-MGMT-80227, at the internet address below, for instructions on completing the required report.  Note Tailoring:

Delete paragraphs  10.2, and 10.3 l from DID DI-MGMT-80227.

                             http://astimage.daps.dla.mil/docimages/0001\48\17\DI80227.PD8

17.  PRICE GROUP:                                                                   18.  ESTIMATED TOTAL PRICE:
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1.  DATA ITEM NO..........:  A002

2.  TITLE OF DATA ITEM....:  Interim Scientific and Technical Report

3.  SUBTITLE..............:

4.  AUTHORITY.............:  DI-MISC-80711A(T)

5.  CONTRACT REFERENCES...:  Scope of Work (SOW), Section C.4.2

6.  REQUIRING OFFICE......:  AMSTA-TR-N          9.  DIST. STATEMENT REQUIRED:                   12.  DATE OF FIRST SUB:

                                                                                                      See Block 16

7.  DD250 REQ.............:  DD                  10.  FREQUENCY:  See Block 16                   13.  DATE of SUBS. SUB:

8.  APP CODE..............:                      11.  AS OF DATE:                                     See Block 16

14.  DISTRIBUTION               A.  ADDRESSES                             B.  COPIES:          DRAFT             FINAL

Brian Brumm, Contracting Officer's Representative (COR), E-mail:  BrummBtacom.army.mil           1                 1

Robert Beardslee, Contract Specialist, E-mail:  beardslr@tacom.army.mil                                            1

Roger Saad, Administrative Contracting Officer, E-mail:  rsaad@dcmde.dcma.mil                                      1                                                                                                                   _

                                                                         15.  TOTAL:             1                 1 *

*  In distributing the electronic report, according to the schedule in Block 16 below, the Contractor

   shall deliver one (1) copy to the Government, sent to Messrs. Brumm's, Beardslee's, and Saad's

   e-mail addresses.

16.  REMARKS:  The Contractor shall deliver one draft (1) "Interim Scientific and Technical Report" eleven

(11) months and one (1) week after after contract award.  Besides the data required by DID DI-MISC-80711A(T),

this report shall include a summary of project accomplishments for the past year, labor hours and funds

expended for the past year, and plans for the next year.  The COR shall review the draft report and return

it to the Contractor within seven (7) days of receipt with comments.  The Contractor shall submit one

(1) final "Interim Scientific and Technical Report" within fourteen (14) days after receipt of draft comments.

Submit reports electronically, in the Contractor's format.  The files shall be MS Windows 95/MS Office 97

Professional software compatible.  If electronic mail is not workable, other acceptable methods of delivery

are as follows:  file transfer protocol, 3.5 HD floppy disk, CD ROM, or IOMEGA Zip Disk.  The COR is

responsible for accepting or rejecting the draft and final reports.

See the data item description (DI-MISC-80711A), at the internet address below, for instructions on completing

the required report.  Note Tailoring:  Delete paragraph 10.2 from DID DI-MISC-80711A.

                     http://astimate.daps.dla.mil/docimages/0002\27\88\80711A.PD4

17.  PRICE GROUP:                                                                   18.  ESTIMATED TOTAL PRICE:
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1.  DATA ITEM NO..........:  A003

2.  TITLE OF DATA ITEM....:  Final Scientific and Technical Report

3.  SUBTITLE..............:

4.  AUTHORITY.............:  DI-MISC-80711A(T)

5.  CONTRACT REFERENCES...:  Scope of Work (SOW), Section C.4.3

6.  REQUIRING OFFICE......:  AMSTA-TR-N          9.  DIST. STATEMENT REQUIRED:                   12.  DATE OF FIRST SUB:

                                                                                                      See Block 16

7.  DD250 REQ.............:  DD                  10.  FREQUENCY:  See Block 16                   13.  DATE of SUBS. SUB:

8.  APP CODE..............:                      11.  AS OF DATE:                                     See Block 16

14.  DISTRIBUTION               A.  ADDRESSES                             B.  COPIES:          DRAFT             FINAL

Brian Brumm, Contracting Officer's Representative (COR), E-mail:  BrummBtacom.army.mil           1                 1

Robert Beardslee, Contract Specialist, E-mail:  beardslr@tacom.army.mil                                            1

Roger Saad, Administrative Contracting Officer, E-mail:  rsaad@dcmde.dcma.mil                                      1

Defense Technical Information Center (DTIC), E-mail:  sbir@dtic.mil                                                1                                                                                                                   _

                                                                         15.  TOTAL:             1                 2 *

*  In distributing the electronic report, according to the schedule in Block 16 below, the Contractor

   shall deliver one (1) copy to the Government, sent to Messrs. Brumm's, Beardslee's, and Saad's

   e-mail addresses.  The Contractor shall send the second copy, with the completed Standard Form

   (SF) 298 cover sheet, to DTIC's e-mail address.  See Block 16 below for more information on the

   SF 298 cover sheet.

16.  REMARKS:  The Contractor shall deliver one (1) draft "Final Scientific and Technical Report" twenty-eight       **

(28) months and one (1) week after after contract award.  The COR shall review the draft report and return           **

it to the Contractor within seven (7) days of receipt with comments.  The Contractor shall submit one (1)

"Final Scientific and Technical Report" within fourteen (14) days after receipt of draft comments.

** Revised by Modification P00003

This report shall address all technical information concerning the integrated motion base system, including

the results of all tests performed on the integrated system, technical specifications and diagrams of all

components of the system, and instructions detailing the operation and maintenance of all delivered software

and hardware.  The report shall also include the Contractor's recommendations regarding a potential Phase III

SBIR Project.

Submit reports electronically, in the Contractor's format.  The files shall be MS Windows 95/MS Office 97

Professional software compatible.  If electronic mail is not workable, other  acceptable methods of delivery

are as follows:  file transfer protocol, 3.5 HD floppy disk, CD ROM, or IOMEGA Zip Disk.  The COR is

responsible for accepting or rejecting the draft and final reports.  Upon COR acceptance of the final report,

the Contractor shall provide a copy of that approved final report, with a completed SF 298 (Report

Documentation Page) cover sheet, to DTIC in portable data file (.pdf) format.

For each unclassified report, the Contractor shall fill in Block 12a (Distribution/Availability Statement) of

the SF 298 with one of the following statements:

    (a)  Approved for public release; distribution unlimited.

    (b)  Distribution authorized to U.S. Government Agencies only; contains proprietary information

Note:  After reviewing the Contractor's entry in Block 12a, TACOM has final responsibility for assigning a

distribution statement.

Block 13 (Abstract) of the SF 298 must include the first sentence, "Report developed under SBIR contract for

topic A00-170."  The abstract must identify the purpose of the work and briefly describe the work carried out,

the finding or results, and the potential applications of the effort.  Since the abstract will be published by

the Department of Defense (DoD), it must not contain any proprietary or classified data.
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Block 14 (Subject Terms) of the SF 298 must include the term "SBIR Report."

See the data item description (DI-MISC-80711A), at the internet address below, for instructions on completing

the required report.  Note Tailoring:  Delete paragraph 10.2 from DID DI-MISC-80711A.

                     http://astimate.daps.dla.mil/docimages/0002\27\88\80711A.PD4

You may download the SF 298 from the following internet address:

                     http://web1.whs.osd.mil/icdhome/SFEFORMS.HTM

17.  PRICE GROUP:                                                                   18.  ESTIMATED TOTAL PRICE:

1.  DATA ITEM NO..........:  A004

2.  TITLE OF DATA ITEM....:  Computer Software Product End Items

3.  SUBTITLE..............:

4.  AUTHORITY.............:  DI-MCCR-80700

5.  CONTRACT REFERENCES...:  SOW, Sections C.4.4

6.  REQUIRING OFFICE......:  AMSTA-TR-R          9.  DIST. STATEMENT REQUIRED:                   12.  DATE OF FIRST SUB:

                                                                                                      See Block 16

7.  DD250 REQ.............:  DD                  10.  FREQUENCY:  See Block 16                   13.  DATE of SUBS. SUB:

8.  APP CODE..............:                      11.  AS OF DATE:                                     See Block 16

14.  DISTRIBUTION               A.  ADDRESSES                             B.  COPIES:          DRAFT             FINAL

Brian Brumm, Contracting Officer's Representative (COR), E-mail:  BrummBtacom.army.mil                             1

                                                                         15.  TOTAL:                               1

16.  REMARKS:  The Contractor shall deliver all software products, documentation (including instructions

for running, maintaining, and trouble-shooting the software), and Contractor-developed source code

funded under this contract by twenty-four months after contract award.  Provide the items to Mr. Brumm at

the following address:

                       Mr. Brian Brumm

                       ATTN:  AMSTA-TR-N, MS 272

                       U.S. Army Tank-automotive and Armaments Command

                       6501 E. 11 Mile Rd.

                       Warren, Michigan  48397-5000

Submit software in the Contractor's format.  The files shall be MS Windows 95/MS Office 97 Professional

software compatible.  Available, methods of delivery are as follows:  CD ROM, or 100 MB IOMEGA Zip Disk.

The COR is responsible for accepting or rejecting the software.

See DI-MCCR-80700 at the following web site:  http://astimage.daps.dla.mil/docimages/0001/48/72/W0285W.PD8

17.  PRICE GROUP:                                                                   18.  ESTIMATED TOTAL PRICE:
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